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Abstract 



r^nrp rl? a hf^?h S^IV equme Interleukin 1 P e Pt'de containing a specific amino acid 

of ?h 2S ■ T 9 P r ° duced b \ 3 9 enetic engineering method, and useful for the cytokine therapy 
?nn ,rfoM -r; arthnt ' S ' lammitlSl etc - of horse and as an an[] Q en for Preparing an antibody 
amino 1?1 1* ne * eq " ine inter| eukin 1 peptide contains a sequence comprising at least five continuous 
cvZ^p thPrpn ! nun** T 9 T- amin0 aCld SequenCe represented by formula I or II, and is useful for the 
m i n or n 0fy Jlf ease ! u such as the c V tokine . ^hritis, laminitis, etc., of horse and useful 

hlTh tl 9 nQ an antlbod y- The Peptide is obtained by stratifying the peripheral blood of a 

Sbt e npHnS ?n h °: Se 00 HIC0LL " HYPAQUE ' Centrifu 9 in 9 the blood < »"RNA from the 

m rm a h fk ™ ? mononuclear Action by a conventional method, synthesizing cDNA with the 

?PR ml T 9 h 6 C ? NA m the PreSePCe ° f 3 Primer ^Prising a part of human interleukin 1 gene by a 
method, and subsequently expressing the obtained equine interleukin 1 gene in a host cell. 



Data supplied from the esp@cenet database - 12 



htlp 



12.espacenet.conrcspacenct.'abstractXY=ep&LG=cn&PXP=JP9131 191&PX=JP91... 09/26/2003 f\ H l l 



(19)H*H»fFJf (J P) 



< 12 > & Hfl 4# & 




(A) 



#BS¥9-131191 

(43)&BHB 9 if (1997) 5/120 0 



(51) IntCL 8 

C 1 2 N 15/09 

C 0 7 H 21/04 

C 0 7 K 14/545 
C12N 1/21 

C 1 2 P 21/02 



win 



ZNA 



9162-4B 



F I 

C12N 
C 0 7H 
C 0 7K 
C 1 2N 
C 1 2 P 



15/00 
21/04 
14/545 
1/21 
21/02 



ZNA A 

B 



K 



*£tt$ IK*JacDiftl3 OL (-£14 H) 



(21) 



ftm¥8- 203551 



¥JE£8<p(1996) 8fl 1 B 



(31) flBB«H5*## ®Jg¥7-226133 

(32) «jfeB ¥7 (1995) 9 /14 0 

(33) Qtfm£.m® B* (J P) 



(71) UK A 000004455 

JfO^fBfrfif KE#r?r? 2 T i 1 # 1 ^ 

(72) *iju# mm 

KCW15»Ke*4-10-27 

AS!«iftEa#K*-T« 1 -12 - 38 -401 
(74)ftfflA #9± ^ft 



(57) [^] 

[fill] ^ ^-e-f y *-cm * y l 
y l ^ r-f F . I o ^7-f/*-D-f*>i';Tf £ 

a - f tot* n A^L.<ti -:- iuzmmw^A^ z & 

^-e-f : n-f -^>- 1 F£ n- F^, I) N 

M'y-? * > 9 - n ■( *• > 1 ' l^-f- F r 3 - 1 • -> o D N A 
# I < U-ciitiffi tiM&D N A 5- ^O^S^m^Sl^ 

[ IKfe^fM mim- 1 XI ± 2 f/F 3ii*' 1 • 
^mZltz^K:\ b I 5 HOT 5 ./R/x.'SrSfiflJ* 

i$*J*J-?-\V J ?-'aA*;y\' °<7'-+ F , I >' i7"-f F : £ 

:? - F ? £ D K A s L < ( i i itzm&W: I > N A . d O 

d n a * /: < ? i nmm ' . £ 

c Timet* . et^v-f ^-o-f ;•■ l $Kfc?Mm 



[ mm i ] sim^ 1 .x<i 2 $ i 1 5 ^ 1 ■ <*> 

+.*>jHt '„ : hi? fli.".)T c 

f f 1 ',7+ r , 

[ 2 J U »J* v 1 ?-> ~4i ?, -t- f • -~ ■ j, s . 

[ IS:J- J| 3 3 02 '' ; # r; 2 "C -^ii<' [■ *, 2, . 

F r i- o I ) N A £ L < Ji -r ilCffl tiljato i > N A 
[ #.•}: * I - 3 St! r 43f^ 3 T'* ? i i o 4M££?>J r U t 

[ M:!:-f(1 ' 1 3 ^ -> r\ * 1 i' h ,••>• f? •:-.?, o Ifimiff sE 

f^')irfim;-y,^.^- 

I m.m in f n. r m r - 1 ~ 1 i2t'-. -r yf It 

[jWMJfl 1 23 FKRM I'' - 1 ? 1 1 3 2 L T^'lt 

[ sfcJTJg l 3 ISrTTiS 1 - 3 i t h :iBttO A iT 
+ K '1-IjU'K -i; I T fttflte I 2 r^'fi 2 . Hi* f 

l u 0 (,)13 

lWns>BrS-*m*'jM) ^"Wi. ^ro ?-n-f 

Jf> l''x7'-H-\ -:ilr3--M-|>. r >.\A. -t <" > D \ A 

[ 0 0 n 2 3 

tv )ife?£tt^S//Klt;2i4^v-fSIIi i <m 

■i ; ^ -n f ; 1 !i I ^i;{j)£^-H- r h ^ < > r-^ 9 . 

[ 0 0 0 3 3 J5J45ti:t N^-^.^^.b'lwOV .-rm 

S4^(P.T.Lomedico et al . . Nature, Vol. 312, p.45S(l 
984)) j RU' r >— ■ >"x -f ' , -^fiiJi\ ^- J f-v 



R[lfl¥9 - 1 3 119 1 

- 315^. 641K 19S5^(C.J. March et. al . , Nature, 
Vol. "Sl r .. p. 1)41(1')^)) . ) „ IfrV'xh' >o . ^T-f; 

f~a f 1 coi rc^iii^^^irc i >„ r 

[ f"«//.ii?^L t 2 to, IS 3 I«:}:if! 1 idJV.)^"H 
li. -;\- ? ) :;^iitt>ilf. 2 r f :• ^ - ^ ' -r ; 1 .^PD^ 

••"-f i- t htm 2 nfiis.')^i]ii . 

f ; ■ s?-n f -1- 1 JWf ' f -' : ( ^ S ) v?)^^;: 

1 '-rr -T- K * Mfjt-r 1 2 »•:•*, 3 idft;')"^!^ 

* 2 f : f-n( . 1 2) |f - ■ ■: 'V .• .')!"] 

[ u 1 1 '.' 3 3 m^'im^'^u. * •^v>m , t*% ! & 

«-nf:r; 1 -M- r K -r^", 
:.'N A77I Ut-7id:\mu'Kb :-i.\i-tmfl ^2r: 

:.'Jii .1 . ^ - v i-J-Hiiitt^-S 2 ^ -2 f . 7 — n f -f > l 

2)^"' y < -r i , r m . 2)Pi]f4 r ! C'U r:ir»f^v±';^ 
,fS(')^7 f ; 7 -n f A y 1 ' ,''°-f 1- r3-i-'t 

.f. 2 rl 7 f ; ?-!:?•<*;. 1 >.'')••?• -7° (/VS. 1 2fi| 
^(2-:h rrfijf^t^.h-:'*^. /Jf/'^V f y?-n 
i^l l ■'"x-'-T- 1- 5r -1 - h t;, 1 1 N A 'H!ffi-*">3 b 2)T" 

^ ** 

1'') o 

[ 0 0 0 (3 3 il;JtJfi7gett^B||(5. ^->N');!>>jH1ti»M^ 

2 ^-r--f ; ^-n--f ^ y 1 W^-i-^.l l-.T- 
3£#2\ ; ^-n-f * 1 h"*3 - l-'2-/, 
L» N A 5t L •; (i-riiCWK- Lj N a *~i$Vffl%t'^ 

* - r mm- 1 i e >v- . iwrif s tmc^n ± . i^i 

1 / ;7 '-f Nr3-l>'t o L' N A r ^ t^R^. /. ' x - 2r 
•f I ; r - H t o D N A$~£t»*fl&/1 * - 5rtl^t 

[ Ci I ) 0 7 3 %%m. 1 fi|S«>'>«i. ^-'^JjfeiEtt^ 



W^ f ' -1311 9 1 



.& t 7 v f ; ■* - n f # : l /iHf^co <, >t flf$-fr h h 

ft U N a $ L < (i -rii^tUtifjfl^-I) \ A £ ftfrfPfffeHS 
ft .5 6 tt-Jpffi 1 jSJfc^Wdt . II 

r ''V f ; .?-n f ; 1 ,')+/- Y ■»= i « ><■. ; rWJri-A: 

- ± w / r z. -j — i- -* <;< u in /\ -r i 7 i n:,' ttVLmlkT fa: 

fftfft?- o i.-C-ffi^^ . /? S?c ^-.f^-n-r*. > i 
r-f - I - i-,- DNAr frL'ffm&ffilftr teft^ft 
iot&S. mm 1 3l^)?e0J|(i, ^^i llttfi; 
.€•. 'n ^ v ^?-nf+; l ?mmi'A >x w*ttl±. 

fit-^- ^ 7.--- »; - 

[!)(.! 0 8 ] 

<: 1 3 ) c^t^;^^ 

1 ) S^'yS'l- 1 7Ji2T7oAft^7 -J- F ^ntV)jl^ 

U:'K: < b lofflk'trs > ft/> • r, 4- <!• id *'l -S'j r 

Y *-a i*; 1 '-.7'-?- , 

< 2 ) 1 t 7: 1 ; ft I ' - -M- F t ft . IRE 

< i ) jes^'v^- F 

( 3 I E5ij^Jt>7:?iL>.'v7 fFt.^., MIS 

( 1 ) F 

( 4 ) fltfOS ( 1 ) - ( 3 ) <?H ^iiMCidiii!^.^7°^ F 
2rn- F -fft I > \ A « L < ts -e/U-HJlfrK- 1> N A , 

( 5 ) m\m3x^$iiir&mi r ,\\* sti. mi 

( 4 ) aiHV D \ A . 
( 4 ) Elfci/OD N A : 

[00 0 9 J ( 7 ) fjljld ( 4 ) - ( 6 ) ?A 'fhfrlZll 
m 7 ) D N A *■ g-tl' IIJ©. t^??-. 
( S ) 7 ^ X 5 |J p(-R« •: h ft . flic! ( 7 ) Itltfc^ll 

( 9 ) 7' S 1- p li /; 5 r-.fc . finid ( S ) EiK^iifl 
( 1 o ) HUld ( 7 ) - ( 9 ) OK^tifrlziffiJMMlz 

( 1 .1 ) F E R M I ' - 1 3 1 4 2.; L T^lt *rr: V > 

©mid ( 1 0 ) IdSWKfcmft. 

(12) HE R M 1- ' - 1 3 1 4 3 t L "C If ft ? X t > 

«.iprifi ( i o j tdit 7 >r:fetr,«Hft. 

(13) mi ( l) - ( 3 ) . T )^^iiA';.:ldtfe; 7 y<;7^ 
F r fit M h L X f * E -t ft I h * jft b -t a . f it 7 t W i 
*-n<f Kft7.*|jtS„ 

[0010] 



f > *-n m. Hujift t ^ j; 3 ( : ,"^^^1t+^ f i- y? 

f > x hn. mm^rmzm^- 1 . « %\ a 2 

fiK!:/,-Aft ft M'i^ V >f ;'7-D < * ; 1 (; . gd''l|,lF 

) (J. &H%%2Xv*tU>'^+VXt>l * 

~ i ''fcz i Tff i L X i 'ft ( I'iTNft 1 
[ 0 i.)ll] r '7V f ; ^-n^f ^ 1 [ 
t^iitj(:^l+ft r ''-r f ; ^-n-f l'.-? c -M(i. fr 
Jd7-'f; ?-n f:t; 1. -g-C-Tr . .1U rt 7f/ 

ft:T'.?)ft, _tE^v f ; .-7-d Y [; f 7 

v f ; 7-n -f^ri 1 £ L -CCiOT*rf?;^i-ft : 

[00 1 2] ' , ;7{; ^-ni*; l'.-'-H-ii. '"/v 
f . .'-o-Y * ; 1 /.'fiL/sffirTfl-fti?:'),- 

/•/t"'. . V 1 Xiil'-C^oi tft^^-M v'.q.'.'ijE 

•: : ^?I^7; 

7-m-' ii'ir. i-A;h'/) -c.?. ft ; b-o-^'sL 

ft'^"'"+ F^-Wftii.. I i U i ft 5V:> f ; 7-n -f 

^ - 1 = ^§d?'K- ( t>e , & f: . ' -" 7 -f- 1 A i L 
Bd^JS-*? 2 7 7i ; iift^7 t f- F l^i-thii. lit 

xs>wm*m-n . 

I (1 0 1 3 ] f ; 7-D f 1 + -J- 
,•' WiL 5iMhI3^/> S?S^)M®ttft^tL- «r J»fif# ft 

s?) r Hflf^tft •! 'c fr?t< ft I > frt, . 'ir -7- F A c L 
tti. ffi^Jtf-1 "C'T.SflS^Tf- F'^)'t'^;i^L/.-2 

0 iy.J>7)T a ygS/.'o^ftE^I * frtj'xr-f- 1- -:;f,ft 

Z t tfittt l < . 2 0 0(itJ.±-r)TS '^'^.-t-^ffi^ 

r i$t:'.r+ FT. 5 ft I .h*^ L i- » l.")^ 3 
^vTf F b l-Cii. fWJ.tfi*. fKfjiL./jQd^ij^^ i 
2hZn-r+ H.&C K Qd?iJ§# 2 1"7 3icft'-;7-j- 1; 
(fftiift, 

[00 l 4 3 it : . '-'T+V At. LXli. mmz^ 
imjj'^ . 1 T'7;?iift'^°+ F^+7)j$^ 

L/:: J ^- < 'i b 5(S7jT5 /j^AMbC'ftB[!''iJ;^')7l!? 

ii^K'^lrW-fft'iT^ Ht-.r,ft 1 h Ai«ti Lv. -¥k n 

%imrc?:z>mrc ixit. mtn, mesmm 1 

WKi#lz®-£Z ti% . i-i nialh t«ii 

ft ^ o j5 L MFil5]±;i . "i:^ 7(i .'ritftr .'r L T i$ k 

tft iw±^i LTti. wta. r s. .mtimmf h 



( -4 ) 



WW f-<- 13 119 1 



; -r-> ■'KfflWj^A.'MH -oil*, 
too 1 ?3 ->7f/ '-n(*; i tLXVtK 
«(145r ^'tol v / -f- :•' Aii , %im v 1 Xli 2 

Vh'- rr i /ft <M;-j£ i -2 3 
IP] ) ft K% ltv» & i, 2 >T .?, - • Tliu, x.-g-f /, = 

f *> 1 1 ix^mMuw/hhomy/)-^i xm 
■* h - * ^ m m> $ 1 ^ ( m ?. a 5 ism- » . * 

'J . C ?MT r X' 'J . $ t & «>Cli. fitfij J? 

[ 0 0 1 6 ] < : : >IZ . 7v f ; -f *; 1 h L W ' 

r i ./^aevii'ir + 1- rf'lfflt-?'. : i ccs 

221^-7 -f- hli <7-; f ; ?--a f ] i_ - 
W b L T^OTl/?^ >;vX(iffio I 2 tj>m h *it 

HHS ? i iX k»«v; -f 1 ■ Stfiis^ 1 71 i 2 X :f; ? iio 
''JS°- 1 X(S 2 -C>t; c«iU.^7-^- K^^IML^^C- 

[ 1.) 0 1 7 ] BffiXIHf r = 'mWAry^ > 

^^r (^Uii-pPWJ:) . it:. &k-i-<ltt\ic>'^"+V 
iz & ^ r $ / «ra ^ ^ ( f-vij^ii 1 , 

0 0 0 1W± ) . ^ ■< * 1 r 1. 1 ^tt© 

tt. A i 'ffi 7-' L ^ u . ?)1&T *~:*«> tztf'l ^ < -r 
':»^ft|.:li, fid"J*# 1 Xii2t'TT;t j; iL<.';r^r-^4' 
U ii ir •> T ffif* Xii# A * i U, r > /ISfijilfLTi-^ L 

iii , oooismi^rs m^^'imn\t,tzb 

i/'iii Lin 

[ 0 0 1SJ Si^?i'u;- r $ /Ki^fJf'ttMr Mtl 

'ir-f-H>L-:ii. M/M. 7 ^=>~i -7y 

«• i'r^ !: L 'CI*. Bui* L t: L Jjf/>m+' o ii I , iKfiS 
n 1 X(i 2 T't: ? il'c. V ^cmt l fc^Z < r 

1 0 0 1 9 ] ^'M y?—n -f ^> 1 'ir^- h^}tii 



/H.'#t.-.,il*',. (L^rrKS b L -:ii. («i|/JS. 
(Multiple Antigrii Peptide. \:AF') ') , 30 



[ 0 1; 2 (i ] >':'-n f * > 1 '.T^r V- 

!• :/ - K T o [ > N a ( : -j t >-; ^ f ? - .> >_ 

Mr.;;'. ^ s K'?7r-s 1. 

LTii. ("1,-ili. ->;8SSj, fAfcg, if^^.*,;, ^ 

I < i 1.) 2 l : 4:Tt0fj"' r> \' -\ r L'fRtfU 7 ^ -li . 
r, '7f;'?-n^> 1 ^7"-r- i- rr?~| -J- 1 > \ a 

^)T<s-:-.?>-s» : b // t:^ 1 *i\ z, .. KtVfv''-?- ^ 5 i-- 

'-.' 7 * — c L t ii, 1 ■ BR ^22. p IV I 8 . 

t' I. V 1 ' > p '"' F: 2 ( f ; t I- \i'r ' 1 n w t r- ■gen ) 
•tl ' -N.id • iSiiRift) . Blueseript SK ( - > ' 7 , h -7 7 >- 
; i.Stratam*) tt jS 0 D p^) *v . 7r- 

> f - h L'Cli, f5lJAH2 A g t 11). A g t 1 1 

ti * ^nfi^) 1 j n a r &r ts-im t ' ^ ? - h i ■: 1 i . 

feit-^<> J; o (; . p C E « , p E a 5 *H oilS ; 
[ 0 0 2 2] Mi'>il^ffl}eA<7 *-*m±(CAil, fl^ 
f teie.*r f^^-J-l, , A^il^7Fi^7 7 7. 5 F-?A?r 

ki'X* . f*ttif. -kmmn b 1 m 1 ttrtt^-fo2: 

iz m *tix f-gffl t? h o mm h b 1 0 1 im 1 

X m: 3 > H-t/K i $ffit (ft > ^i'.--, !|^ $ it-c 

Tli. f«iU(f. ^^®TOH-V);/«*-. 'K^- F. 2 
0 nriMfSt^JsfWF ^'''-i.^iffi^^L . *JBif *■ flu 

$-^7JDL. 4 2V-. W'JMKiSt^MrSfll^ 

[ 0 0 2 3] *fiM;i--s 7 - -^mRl^^MM^A^- 

mtmmsj* ■■bmmixi>fi:<z'ctrx-$. z&x 

F-2 LTii. it.ffl^f > t' 1- n f'>l±i. 7 )T A - ? 



c > - 13 119 1 



o — y h i'T.A-CI oiling Kit) ^^[Il^^rv> 

en Plasm hi Kit.) P;>a ?fljft/L/s A/ ^ — rf'Jff] 

• X 7' ' J ; - v' / -\ — i \ — -7 ;J; -'-> 1 J — :■ (1 ' j89-£ ) 
i J. Sanii)lu<.-k a]., VoNcul -ir ('ioiiiiig prided, Col 
'.! Spri;;:^ H.ir!.->r I >?*a ! • y Pre>s » I'i-Sv 1 ) , M I 1 , 

[OCU43 miKmwm w/>£ b 1 -rii . pj.t 

f .1 f I ; A ; ff ; It 15}^ <fc i ' i -+-. if i§ff t *tiZ> £ •? 

>:., mrzi'it. tutu, l rat-tit thw. _■ 
^f.ffl-^c. : b •/,•-:•• :> * rfija */ , " v-MWiUfim. 

Lt:v 'IHtlKilt^^grlfPJilt;:,^^;, *3lftn-r 
^u'>,:-/j:! L T .•; : I h L i v I I. 

1t\&m%-cf:ii. W.-tf. tfi-M; i.t-3* 
mrfeKi. IB.-k'.'fStfl. isJf^I. i^ffl!?. i*fEffl*filMr 

( : m-t j^w^' ir-tasKn*.* >«i&^i : j: •■> t m.- 

■!)■. L BiajftSrHJcC 3 7 -i^totfe. jfi 

^iwtrtt^^ij & 7 > r--;.t-{i . rur * t- •*- - 
mm® i m i . : smmmizwmt-w. 
iiiB-mizm m *• wj^- ^, ^ Mt,:, - - c 

> t - ^ i» *: i^SD-t i S 6 KoKili' 5r ft ffl o 



SM-l^-^^ilf b LTii. R'.Ki'. ±f£^H vfii/jv) 

i M^m-ti 1 1 tz x o -r . im c $-(t^^ !: i 

iinnr'-:- ^ .-^ y., -> muixm mznm- ?> vs. 1 1. 

ri^9t»:;^;'5o ; ffiS. .'*:~VrF':i'f •■>''"/•. !! 

>'/_b#(;: ;'Tiir: uoIH .?» ') . ^> " r 

[ ' I 0 1 S ] i^t ^; . r '' ■? f 7 -n f * > 1 ^7'-+ 1- 

. jtJ&tK^ e ^j^.^^ffirft ; zsm I >'z i>wm 

H-l bff -r n t I ^ ^ ^ . _ ( ; t - , ^ . o 
[nI-t^ ; :^.i;'i'«ift]-^o - - - : "'■> ■*'"" 1' - 

^- 1 .")'/;• f .stii. -ri-t^ = .'m^m*-' z b 

is r <.f;'Jll"^ ^ 1tlK^ >[*^ VA t^ift ">* : • t - ^ - 5r 'JII^ - 
'•.?-:;; "" •::Ed0?ir: 1 - 

—A'. # ?f(.^-L) N Ail a- I- :-ir: V u>'kT+ I- £- 

[(JU3II] ^7{/^-nf^ > 1 /^'-r- Mjn - 
f<?yi.=!(.:i>. C . ^7f ;- ;'-n f ^; 1 ^V7 J -T- h r n 
ft'J. Ic'''L)NA(.j:. / l" 7 °-f I- At 7 )T = /Ixl^'ijr I- 
1^*??/.^ £ C>L> N Am».:,Jtt^il« L> NAfi I .b -c 
-r-f Ken-Hi-e L» N A bli. gd^i|#^ 1 X(i j-:- 
yfiSHW LT , 1 - (>}!') f') ' 7 u -f-1- MdW'SJ'':^ 

i^A^/l;*: 't i-i 7 >Z> NAfil icr^Cti. -rit-rii. Sd 
; 'i|# ; > 3 X( 1 4 ~Z'-jf- Z- il<> i&^pm r I.' N A i # 
,i i l o ) r> iMii 'i ■. Z- D N T A ;v h f ; f > o c 
[ 0 0 31 3 ' - 7 ^ W AclXii. flid^ "7 -f ; 17 -o 
.f jf i - 1 l^'UfltlttBJI l^tW/W 'oil- 'iT 



( 6 ) 



ttffi¥9 - 1 51191 



+ F A r 'J- [) N A L . Ziih Jy^^- |-V>T ^ 

1 £b <l'J. FMft) .- 

[ 0 0 3 2 } ' '-r-r V A 5- n - f ; t ; ^ I > N A (i . It£ 
!*£.V,ttt 7-iil«U tfT tmtl Z b >';<"* v 't'TXt 

It// 1 0 uiZVilWiiii SK^A-o^o !) N A.*.',Vi£i: 
)i IT rlfOi/;^) D N A ^uitlilT-fb^-.M^ o : b 
-??<*> ril//l (i 08 0 *>*i »D NI A * ft^'fo 
rzftizit. ih&yMteTimr.&ZWQ-t'Z- 1 b o - ; ? 

v // . , fr'J .t !_ LtL fPHf o C b /V"? 3 * I'D ?•> . 

N A Ifr ;-V r Ji ,i- L . T-l -DNA'M'- -if 5: 
ffltvT zh*> J ) : , ,\ ,\ |i)' f tr -v jgg-f- o , s>m . flj M#f 

.')!) X X'Wi'o . D X AlWtt«I± r+t ft ?•»»>': b 
[003?.] jSfj ; ^fHft b L"Ji. fH,-ii. fcrpr 

U'JD N A ■. <:• D X A } L . ffi^Mi*') f 7 " 

n f * > 1 ^li-^-r ^tf ^.fJs^^rvtl- 

-I-^ >l: X A.-')(Pii L'srffgT".?. I l> N A :')fllni!'4!i# 

b LTi±. [ : >l-M. •'•rt^y;'-5^-i' a >£v.?> 
•J . 'rt:ffic-'>^ -' I' r f+:.fR^o ~ b c -i 

-^•7 t'(i 7 . T ';.T.-f/i')- 7 rH7iT (l-'lianiiaci.-O fi 
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*r •■•*)=>.'< ^i^^wmmmm^m^'CPByi'.-wi 

jrZ&H <f*UUX 3 7'f; ) f 2 4^Hffifit^ /j'rfjSr 
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[ 0 0 3 3] ^v^fjM-'/rSI^CJ: 0 P BMCjBliar* 



5 > EHPn? ( F D T A , 1 m M ) W ! r> 'L h 
'J ^ A (SDS. 0 . 5 "o ) rfrll ■">-':• h 'J 7 , - 
( 1 OrnM. pH7 4 ) //^{fXXil^.. 

[ 0 i)36] #>) -r-f^l- + 5 KfrfUi >.. i^An 
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> t I • n V : A»o 15-^ ? HX »- > o * ' P-rfijff1-"o 
b bt"? f,.. Kfl^iL/: P o I y ( A . 

- R X A 7? -\ c I.) X A r h «: D X A .^lil^O - 

[0D37] ;/:(:. (tli^)±WI^>f >-?-n f l .0 
m fc-rX-mf SitTo r 'i| r /u( : L X' tm L " r 
^ v-s-Jil^b o-/ f ; -?-n f ; 1 /;->'■■?- 1- r 

n-l to I) N A e ftttl S t-C JRf'}-r <!. firil -I- ji^'fl-r 

S • D X A 'ritttSl? v 7ja; b l"7(> . fWj .'.{j; . JR,'^ 

i* i i/: <: 1 .:> x a (. : . ^ (t- ,t: 1 ) _<=> - +i < * ■> '> 

.-fT'j .•: v- -jT; 'tc K '-?i- ; ri 'J ,t< * v I ~f-1- 

-7'-/ --f -r-.b L -'(i . t h fklf-T^ 'W) i ; •'-•,•? 

1 m^iftxx 'A?& x it\.x\ >um&m 

' " t — ■ r 1 - : : < r nffiif. f •• - . 31: 
#. r^H. r-i84^(P.T.Lom<-di< .0 et al.. Natun-, Vc 

; p.4 c ^4'-)S4)> j i - • sr. i ■ -r--Hi 

r—- f-r — . 315^. 641W. 19s-"^-n:...I.M.-ir< h •:-+. 
,tl., Nature. Vol. 315, p.h41(l'iS5) > j ) XtiirldCffi 

[ 0 0 3 s ] m^"f5oimmnii. t ha^-r^A 

c')-f ; \7-n f 1 /ijtfr?ci-3V >t X < im*hX 

DN A(i^\--< >^-af*> 1 A 1 ';-'"-?- l-c>^ 
b : f-iPiJ $ h l, l^i[> N A fliigtf&oHfcMM i . 

' ; < - v • — -t ■ f j. f ; • i)?^ Ef ( Pol Ymeras.' Cha 

; n React i on P C R ) S b L T W h hX& ') . -r - r 'H 

t 



[ 0 0 3 9 ] t'b . V. f" I ti c D N A //> ^ v f y *-n 
f *-> 1 'A/A- K^ira- H ®.m^Ht K- i^r-M^ 
i"^a-(±, v 'A' 1 ?? -*A- A^^yu. n - 

H mtlstsO X A S-JRflt hz\t o v.'i^ 

-: --r i .^UirfiMA^ •• h f fljffjto I c iT5 A 

[1)040] -EL ^a f > f *> l -H-'r 
n -- 1- t A D n AAOW o t .. jlfi^nmAa-^iiii 

Jj_' - /.. r v hf^'j; T'l'fl J - 1 r> i„ , '."i'.ll I IN .V V 1 

1 1 II * S 1'iri A . ' i . ^ v I 3 B M t ; t< 1 •', r '> \* f 

> * - n f > 1 / . 7 A ; - r r? - 1- ^ Z, IAA\r-A l^li' 

[ o o 1 l ] m+mz&rfm "Zh<U-i. Mitf. 
«>C'J: 'HALTfr:'< : b//-X-?A, fl^nA^ 
7 f > 9 -n f % > 1 ' A>'+ l -'r 7- h' -tA D N A r h 
.i* L A J; -j lzWfr<? >' r 'i 7 - 5 l ;/ A? r -A'\ 7 

;ivt f '^IkJq (*; /) • a tg^ $ h tz sim ,t y *-*mfi 
■timm. mm . i>y>± -< i-z i -ctr _ > * 

'.' iWlL'^? *-/."■■> J; ^ 7 :l^.f,5Jf,?. -'A'i-:?i 

femft^KE^L . " 7 .t. '-U ?nn*AA?R|>l: 7 
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'- . ffiffl A -A 7 ? - r 7 -? X 5 I- D N A tlX M% 

<>>nmtem*m® i . >n-rmn i. ?t- 

[004 2] PC R.&rfi]WI>}fi£> L'Cii. ffllA 
ti'. ifliBS^J: 7 r^£l)NAvV)^iS^.lE^J&|t 

iz l x it?-ktfL£; ( : i ») r 7 ■< v - r > n a * f^i u , ^ 

T > 9 - n if 1 / \y*r D N A * JT, 

mil n a > Lt p c Rcfc^f77 i b m 

[ 0 o 4 3 3 fit^ v f ; 9 -a f Jp > l trJk? 
*^'11C^ in^-s i ; f i ftftii. (''I/, 
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[004 1 ] ^Bfcf-effl-r^'^i .3.'-c h(i«7^L 

A..7.^ijj^A ^ A71A i y h^r-'iA'/ !• ( F 
A ) ^? a i y bS)T>H£''*i r x ' A I- ( F I A :• /;>' 

1 1 %mmm 1 1 x n . m?jt . psx 3 a 
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■i'i-*m*z> : ^mi-ti, m%*&ixm**:m 
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W: rK;t « I b7)' Xt tm t lXiifc>> + 

[ ' ' 0 4 5 ] A-A . :^AA.|(Llfllig'^Ii!iit?>!LAj-;L 
: ? -n i df ; - 1 i . :g-figf # . 3 nff-'f 

tf5» -7XA f Jt t 1 v f= H /AilAftLlfR,fi-^#^Mjn?iLA 
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t ± T i^T & 0 . * ^.m^IAI^i^ i I 
> ^ v -f v 7 _ n i -Jr >' l ^rf t'M7'(« §y 

( a m ) v.m{Uz-j\ i-zmn-tz hx-mwTh . -j> 

[0056] Ifcfclf 4 Siiiicv") D N A(i . ^^/J^ffift^ 
fUft"*. 0 . 1 c?)W^ffi: ; )fiC-Aic7ji^E^ v i-r 

Met Ala Lys Val Pm Asp Leu Phe Glu 

1 " 
Glu ten Glu Asp Tyr Ser Ser Glu He 



r«, - y ; ^ - i > 1 -7' ? r -7 < /i s ) '. ; )r4]f$( ' 
--I >xw%-+z>±.xM%xh 0 . i.-'>5H^ffl^Jii:i;. , :'± 

1 0 0 5 7 ] jg;Mi 7 fcmstim A ' - ^ 7 - ; i 7 - v > 

7? -t-;;, ; TT(f^-:.?.'i ^ ^-7 r ?-or^> i--;-7 

; 1 /n> ->";7 < r ( vm&lz-A iXWR-i-Z tX 

ffi^-Ct. 0 . ^fy'-Dl*;-] ( ^,7 c -f l-^i^'t 

? -> i-r ; /.,• m ) rmuz'A >x i ±x mxt> 
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[ <.i 0 5 s ] IStRii i. ofdf^'-JfslSifemfWi. r ''-rr'):;> 
fKI: r ''v f ^-n f 1 ^i^f^icn --XWTx. 
t v hfMfft .6 f ) f ; -n f * ; ] 1 . 

$»'•.. ^^"i^glt^ti^-M: *-n>fdf> 1 
<?, >j 7-;M > 77 — _? -f v-; ] «'^-? + iv.)fii?f{.;fi|ffl 

( /v si ) ?mui^\ >xmw 1 ±x'W&vh o . ^ v 

[00 5 «J ] 

S«'J§^ . 1 



.4sp Leu Lys .Asn Cys Tyr Ser 
10 15 
Asp His Leu Ser Leu Thr Gin 



20 



25 



30 

Lys Ser Phe Tyr Asp Ala Ser Tyr Asp Pro Leu Pro Glu Asp Cys Met 



(10) i^fH 1 ^ 131191 



35 40 45 

Asp Thr Phe Met Scr Leu Ser Thr Ser Glu Thr Ser Lys Thr Ser Lys 

50 55 60 

Leu Asm Phe Lys Glu Ser Val Val Leu Val Ala Ala Asn Gly Lys Thr 

65 70 75 SO 

Leu Lys Lys Arg Arg Leu Ser Leu Asm Gin Phe He Thr Asn Asp Asp 

85 ';0 95 

Leu Glu Ala He Ala Asn Asp Pp., Glu Glu Gly He He Arg Pro Arg 

100 105 110 

Ser Val His Tyr Asn Phe Gin Ser Asn Thr Lys Tyr Asn Phe Met Arg 

115 120 125 

lie Val Asn His Gin Cys Thr Leu Asn .Asp Ala Leu Asn Gin Ser Val 

ISO 135 140 

lie Arg Asp Thr Ser Gly Gin Tyr Leu Ala Thr Ala Ala Leu Asn Asn 
145 150 155 160 

Leu Asp Asp Ala Val Lys Phe Asp Met Gly Ala Tyr Thr Ser Glu Glu 

]65 170 175 

Asp Ser (Jin Leu Pro Val Thr leu Arg Me Ser Lys Thr Arg Leu Phe 

ISO 1S5 190 

Val Ser Ala Gin Asn Glu Asp Glu Pro Val Leu Leu Lys Glu Met Pro 

l f : )5 200 205 

Asp Thr Pro Lys Thr He Lys Asp Glu Thr Asn Leu Leu Phe Phe Trp 

210 215 220 

Glu Arg His Gly Ser Lys Asn Tyr Phe Lys Ser Val Ala His Pro Lys 
225 230 235 210 

Leu Phe He Ala Thr Lys Gin Gly Lys Leu Val His Met Ala Arg Gly 

245 250 255 

Gin Pro Ser He Thr Asp Phe Gin He Leu Asp Asn Gin Phe 
260 265 270 

[0 0 6 0 ] ffi*lJ#f : 2 mVWM : T S J OS 

WA^^ : 26S TlVWmZ : F 

Met Ala Ala Val Pro Asp Thr Ser Asp Met Met Thr Tyr Cys Ser Gly 

15 10 15 

Asn Glu Asn Asp Leu Phe Phe Glu Glu Asp Gly Pro Lys Gin Met Lys 

20 25 30 

Gly Ser Phe Gin Asp Leu Asp Leu Ser Ser Met Gly Asp Gly Gly lie 

35 40 45 

Gin Leu Gin Phe Ser His His Leu Tyr Asn Lys Thr Phe Lys His Ala 

50 55 60 

Met Ser He He Val Ala Val Glu Lys Leu Lys Lys He Pro Val Pro 
65 70 75 SO 

Cys Ser Gin Ala Phe Gin Asp Asp Asp Leu Arg Ser Leu Phe Ser Val 

85 90 95 

He Phe Glu Glu Glu Pro He He Cys Asp Asn Trp Asp Glu Gly Tyr 

100 105 110 

Val Cys Asp Ala Ala Met His Ser Val Asn Cys Arg Leu Arg Asp He 

115 120 125 

Tyr His Lys Ser Leu Val Leu Ser Gly Ala Cys Glu Leu Gin Ala V'al 
130 135 140 



(11) 



- 13 119 1 



His Leu Asn Gly Glu Asn Thr Asn Gin Gin Val Val Phe Gys Met Ser 

145 l r )0 155 160 

Phe Val Gin Gly Glu Glu Glu Thr Asp Lys He Pro Val Ala Leu Gly 

165 170 175 

Leu Lys (ilu Lys Asn I. en Tyr Leu Ser Gys Gly Met Lys Asp Gly Lys 

ISO 185 100 

Pro Thr Leu (ilu Leu Glu Thr Val Asp Pro Asn Thr Tyr Pro Lys Arg 

195 200 205 

Lys Met Glu Lys Arg Phe Val Phe Asn Lys Met (ilu lie Lys Gly Asn 

210 215 220 

Val Glu Phe Glu Ser Ala Met Tyr Pro Asn Trp Tyr lie Ser Thr Ser 

225 230 235 240 

Gin Ala Glu Lys Ser Pro Val Phe Leu Gly Asn Thr Arg Gly Gly Arg 

245 250 255 

Asp He Thr Asp Phe He .Met Glu He Thr Ser Ala 
260 265 208 

[ 0 0 6 1 ] tii?m% : 3 SmiX : 1*M 

Bil^l^ft^ : 810 W^ ; MM : cDNA to niKNA 



ATCi 
Met 
1 

G.AA 
Glu 

AAA 
Lys 

GAT 

Asp 

GTG 
Leu 
65 
CTG 
Leu 

CTG 
Leu 

TCA 
Ser 

ATC 
He 

ATT 
He 
145 



(iGG 
Ala 

AAT 
Asn 



AAA GTG 
Lys Val 

GAA GAG 

("ilu Asp 

■){) 



TCC 
Ser 

ACA 
Thr 
50 
AAC 
Asn 

AAG 
Lys 

GAA 
Glu 

GTA 
Va 1 

GTG 
Val 

130 
CGA 
Arg 



i rtif 



FTC TAT 

Phe Tyr 
35 

TTT ATG 

Plie Met. 

TTC AAG 
Phe Lys 

AAG AG A 
Lys Arg 
85 

GCC ATT 
Ala He 
100 
CAT TAC 
His Tyr 
115 

AAG CAC 
Asn His 

GAC ACA 
Asp Thr 



GGT GAG 
Pro Asp 
5 

TAC AGT 
Tyr Ser 

GAT GCA 
Asp Ala 

1CT CTG 
Ser Leu 

GAG AGC 
Glu Ser 
70 

CGG TTG 
Arg Leu 

GCC AAT 
Ala Asn 

AAC TTC 
Asn Phe 

GAG TGT 
Gin Cys 

TCA GGT 
Ser Gly 
150 



(TC TTT 
Leu Phe 

TCT GAA 
Ser (ilu 

AGC TAT 
Ser Tyr 
40 

AGC ACC 
Ser Thr 

55 
GTG GTG 
Val Val 

AGT TTA 
Ser Leu 

GAT CCA 
Asp Pro 

LAG AGC 
Gin Ser 
120 
ACT CTG 
Thr Leu 
135 

CAA TAT 
Gin Tyr 



GAA GAC CTG 
Gl u Asp Leu 
10 

ATT GAC CAT 
lie Asp His 



AAG AAC 
Lvs Asn 



TGT TAC AGT 
Cys Tyr Ser 
15 



25 



GAG fTA CTT 
Asp Pro Leu 

TCT GAA ACC 
Ser Glu Thr 

CTG GTG GCA 
Leu Val Ala 

AAT CAG TTC 
Asn Gin Phe 

GAA GAA GGA 
Glu Glu Gly 
105 

AAT ACA AAA 
Asn Thr Lys 

AAT GAT GCC 
Asn Asp Ala 

CTT GCG ACT 
Leu Ala Thr 
155 



CTC TCT CTG ACT CAG 

Leu Ser Leu Thr Gin 

30 

GAC TGC ATG 

Asp Cys Met 



(XT GAG 
Pro Glu 
45 

TCT AAG 
Ser Lys 
60 

GCC AAC 
Ala Asn 

ATC ACC 
lie Thr 

95 

ATC ATC 
He He 

TAC AAC 
Tyr Asn 
125 
CTC AAT 
Leu Asn 
140 

GCT GCA 
Ala Ala 



ACA TCC AAG 
Thr Ser Lys 

GGG AAG ACT 
Gly Lys Thr 
SO 

AAT GAT GAC 
Asn Asp Asp 

AGG CCC CGA 
Arg Pro Arg 
110 

TTT ATG AGG 
Phe Met Arg 

CAA AGT GTA 
Gin Ser Val 

TTA AAT AAT 
Leu Asn Asn 
160 



48 



144 



102 



240 



''88 



336 



384 



432 



(12) tf\hW9 - 131191 

CTG GAC GAC GCA GTG AAA TTT GAG ATG GGT GGT TAT AC A TCA GAA GAG 52S 
Leu Asp Asp Ala Val Lys Phe Asp Met Gly Ala Tyr Thr Ser Glu Glu 

165 170 175 

GAT TCT C.AA CTT CCT GTG ACT CTA AG A AT C TCA MA ACT CGA CTG TTT 576 
Asp Ser Gin leu Pro Va] Thr Leu Arg lie Ser Lys Thr Arg Leu Phe 

180 185 V)0 

GTG AGT GCC CAA AAT GAA (.AT GAA GCG GTA C'[G CTA A AG GAG ATG CCT 624 
Val Ser Ala Gin Asm Glu Asp Uu Pro Val Leu Leu Lys Glu Met. Pro 

195 200 205 

GAC AG A CCC AAA ACT ATG AAA GAT GAG ACC A AC CTC CTC TTC TTC TGG 072 
Asp Thr Pro Lys Thr He Lys Asp Glu Thr Asm Leu Leu Phe Phe Trp 

210 215 220 

GAA CGT CAC GGC TCT AAG AAC TAG TTC AAA TCG GTT GCC CAT CCA AAG 720 
Glu Arg His Gly Ser Lys Asu Tyr Phe Lys Ser Val Ala His Pro Lys 
225 230 235 240 

TTC1 TTT ATT GCC ACA AAG CAG GGA AAA CTG GTG CAC ATG GCA AGG GGG 708 
Leu Phe He Ala Thr Lys Gin Glv Lys Leu Val His Met Ala Arg Gly 

245 250 255 

CAA CCC TCT ATG ACT GAC TTT CAG ATA TTG GAC AAC CAG TTT SI J 

Gin Pro Ser ile Thr Asp Phe Gin lie Leu Asp Asm Gin Phe 
260 265 270 

[ 0 0 6 2] E*iJ#^- : 4 mc?m : V^M 

: 804 Bd^'ftSfl : <T)NA to niRNA 

ise?ij 

ATG 
Met 
1 

AAT 
Asn 

GGC 
Gly 

CAG 
Gin 

ATG 
Met 

65 
TGC 
Cys 

ATC 
He 

GTA 
^ al 

TAG 



GCA GCA (IT A CCC GAC ACC AGT GAC ATG ATG ACT TAG TGC AGC GGC 48 

Ala AH Val Pro Asp Thr Ser Asp Met Mei Thr Tyr Cys Ser Gly 

5 10 15 

GAG AAT GAC CTG UC TTT GAG GAG GAT (ICC CCA AAA CAG ATG AAG % 

Glu Asn Asp Leu Phe Phe Glu Glu Asp Gly Pro Lys Gin Met Lys 

20 25 30 

AGC TTC GAA GAC CTG GAG CTC AGC TCG ATG GGC GAT GGG GGC ATC 144 

Ser Phe Gin Asp Leu Asp Leu Ser Ser Met Gly Asp Gly Gly He 

35 40 45 

CTT CAA TTC TCC CAC CAC CTC TAG AAC AAG ACT TTC AAA CAT GCC 102 

Leu Gin Phe Ser His His Leu Tyr Asn Lys Thr Phe Lys His Ala 

50 55 60 

TCA ATC ATT GTG GGT GTG GAG AAG CTG AAG AAG ATA CCC GTT CCC 240 

Ser Ile Ile Val Ala Val Glu Lys Leu Lys Lys Ile Pro Val Pro 

70 75 80 

TCA CAG GCC TTC CAG GAT GAT GAC TTG AGG AGC CTC TTT TCT GTC 288 

Ser Gin Ala Phe Gin .Asp Asp Asp Leu Arg Ser Leu Phe Ser Val 

S5 90 95 

TTT GAA GAA GAA CGG ATC ATC TGT GAC AAC TGG GAT GAA GGT TAT 336 

Phe Glu Glu Glu Pro Ile Ile Cys .Asp Asn Trp Asp Glu Gly Tyr 

100 105 110 

TGT GAT GCA GGC ATG GAT TCA GTG AAG TGC AG A CTC CGG GAC ATA 384 

Cys Asp Ala Ala Met His Ser Val Asm Cys .Arg Leu Arg Asp lie 

115 120 125 

CAT AAA TCC CTG GTG CTG TCC GGT GCA TGT GAG CTG CAG GGT GTC 432 



( 1 3 ) 
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Tyr His Lys Ser 
BO 

L\C CTC A AT GGA 

His Leu Asn Gly 

TTT GTG CAA GGA 

Phe Val Gin Gly 



Lou Val Leu S(.r Gly Ala Cys Glu Leu Gin Ala Val 



CTC AAG 

Leu Lys 

CCC ACC 
Fro Thr 

A^A ATG 
Lys Met 
210 
(STG GAA 
Val Glu 



225 



CAA GCA 
Gin Ala 



GAA AACi 
Glu Lys 
180 
CTA CAG 
Leu Gin 
195 

GAA A AG 
Glu Lys 

TTT GAG 
Phe (ilu 

GAA AAA 
Glu Lys 



GAG 

Glu 

GAA 
Glu 



165 



AAG 
Ash 

LTG 
Leu 

i:ga 

Artf 



GAL ATA ACT GAG 
Asp 1 le Thr Asp 
260 

[0 0 6 3] $pm?j: 5 
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Ser 

AGC 
Ser 
245 
TTC 
Phe 



aa; 

Asn 
150 
GAA 
Glu 

CTG 
Leu 

GAG 
G 1 LI 

TTT 

Pile 

CCA 
A 1 a. 
230 
(XT 
Pre 

ATC 
He 



135 

AC A A AC 
Thr Asn 

GAG ACT 
(ilu Thr 

1 AC CTG 
Tyr Leu 

ACA GTA 
Thr Val 
200 
GTC TTC 
Val Phe 



21 



ATC T AC 

>H Tyr 

GTC TTC 

Val Phe 

ATG GAA 

Met Glu 



140 



CAA GAA CTC CTG 
Gin Gin Val Val 
l r >5 

GAC AAG ATA CCT 
Asp Lys 1 le Pro 
170 

TCT TGT GGG ATG 
Ser Cys Gly Met 
1S5 

GAC CCC AAT ACT 
Asp Pro Asn Thr 

A AC AAG A i G GAA 
Asn Lys Met Gin 
220 

CCC AAC TGG TAG 
Pro Asn T rp Tyr 



2-5 



CTA GGA AAT ACC 
Leu Gly Asn Thr 
250 

ATC ACC TCT GCC 
lie Thr Ser Ala 
265 2G«S 

&m : - 



TTC TGC 
Phe Cys 

GTG GCC 
Val Ala 

AAA GAT 
Lys Asp 
1 90 
TAG CCA 
Tyr Pro 
205 

ATC AAG 
lie Lys 



ATG ACC 
Met Ser 
160 
TTG GGC 
Leu Cly 
175 

(iCC AAG 
Gly Lys 

AAG AGG 
Lys Ar;,' 

GGC AAC 
Glv Asn 



480 



528 



576 



624 



G72 



ATC AG" ACC TCT 
1 1 e Ser Thr Ser 
24U 

AGA GGC GGC CGC 
Ars Gl> Giy Ar;' 



255 



1 08 



TCATTGCIQiT TTGAGTCAGC A 



21 
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GTAAACATTC ATTTAGAATT AC 
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Tl>>Vm*S, : ®Vtm HlftD N A 



A T G A G GATG A C TTGTTCTT T G A A G 



2 1 
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n 



8 



G A G GTG (2 T G A 



T G T A C C A GTT G ; 



(14) 
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(51)InLG. 
// A 6 1 K 



( c 1 J N 



CI 1 R 
(C 1 J N 

r i j r 
( c 1 2 p 
C 1 2R 



1 5/09 
1:91 ) 
1/21 
1 : 19 ) 
21/02 
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A B B 
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p i 

A 6 1 K 
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ABB 
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